Materials and methods

1-Ethyl
To understand the phase stability at higher temperature, both the as prepared hexagonal and cubic (NP1, NP15 of Table 1 The PXRDs are taken after 3 months of its preparation. dopant concentration are very close to the experimental value.[The unassigned peak such as the strong one near 2keV is due to gold which was used to spatter our sample before SEM measurement].
Optical Characterizations
The excitation spectra of 2 mol% Eu 3+ doped NaGdF 4 magnetic dipole transition of the Eu 3+ ion at 592nm, the narrow transition lines of Gd 3+ , centered at 272 nm ( 8 S 7/2 -6 I J ) and 310 nm ( 8 S 7/2 -6 P J ) together with the typical Eu 3+ transitions can be seen.
In the vacuum-UV (VUV) excitation spectrum ( Figure S17 ) the Eu 3+ -F -charge transfer (CT) band below 180 nm becomes apparent but, most importantly, no Eu 3+ -O 2-CT band is observed (which would be expected around 230 nm). 3 This confirms the absence of oxygen impurities in the sample. The strong band located near 114 nm for hexagonal and 124 nm for cubic originates from the 4f-5d transition of Gd 3+ . 
Quantum yield calculation
Quantum yield for the NaGdF 4 :Eu 3+ ion is calculated by the method of Wegh et al. 6 First the intensity ratio of 5 D 0 / 5 D 1, 2, 3 was calculated both for the 6 G J and 6 P J levels excitation. Now from these intensity ratios, the efficiency of the cross relaxation step can be determined according to and it is seen that the ratio P CR /P CR +P DT (P CR is the probability of the cross relaxation and P DT is the probability of direct energy transfer from Gd 3+ to Eu 3+ ) is 0.54; which means that 5.4 of 10 Gd 3+ ion in the 6 G J excited levels relax through a two step energy transfer to Eu 3+ , resulting in two visible photons whereas 4.6 of 10 Gd 3+ ions in the excited 6 G J states transfers all its energy to a high energy levels of Eu 3+ resulting in the emission of one visible photon. In this way, a visible quantum efficiency of 154% is achieved. Similarly, the quantum yield for the other samples is also measured and their value is given in Table S1 below. 
